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Proton Spin

Spin Helicity Sum Rule:

S—1—1A2+AG+L
2 2

1. AX: Quark polarization, about 0.3
measured by DIS.

2. AG: Gluon polarization, poorly determined
by DIS.

3. L: Orbital angular moment of proton
constituents, undetermined yet.

At STAR, polarized pp collisions allow unique
access to gluon polarization.
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Inclusive Jet Double Spin Asymmetry— gluon contribution
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gg Iml<1 For most RHIC kinematics, gg and qg

dominate, making A, for jets sensitive
e to gluon polarization.
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Experimental Setup — RHIC
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Spin varies from rf bucket to rf bucket (9.4 MHz)

Spin pattern changes from fill to fill

Spin rotators provide choice of spin orientation

4. Billions of spin reversals during a fill with little depolarization

W NR

10/24/2013 Zilong Chang 2013 DNP



£ Forward Time Projection Chamber
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STAR preliminary

STAR 2009 200 GeV inclusive jet ALLresuIti:
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forward- pseudo-rapidity Q 0.05—| — gsﬂg‘r-ZEHO
0.04 | ] DSSV 3242% Uncert
Relative Luminosity Uncert
STA R 2009 0.03 « 2009 STAR Preliminary
run. 0.02
Integrated luminosity: ~ 20 pb~* 0.01

Beam polarization: ~ 58% 0
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Implication — global analysis with 2009 RHIC data

arxiv:1304.0079 Special thanks to the DSSV group!
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« DSSV++, anew preliminary global analysis from the DSSV group that includes
the 2009 RHIC A | data (STAR inclusive jets and PHENIX 119s) shows

0.2
j Ag(x,Q?% = 10 GeV?)dx = 0.1073:9¢
0.05

» First experimental evidence of non-zero Ag(x) in RHIC range (0.05 <x <0.2)
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Implication — NNPDFpol1.0 calculation

To evaluate the implications of the STAR inclusive jet 4,, results, have included them
in NNPDFpol 1.0 using the recommended prescription (reweighting).
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NNPDFpol1.0 with 2006 and 2009 combined STAR inclusive jet data

shows apparent gluon contribution and reduced uncertainty for
x > 0.05 and Q% = 10 GeV?
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2012 inclusive jet A;; analysis status

STAR 2012 run:

510 GeV longitudinally polarized proton-proton collisions with average ~ 55%
polarization and integrated luminosity ~ 80 pb~1

Recent progress:
Relative luminosity: Accidental and multiple corrected VPD (Vertex
Position Detector) coincidence rate. The uncertainty is estimated to be
about 2 X 10~%. This contributes about 4 X 10~ to the relative

uncertainty of jet A;;

Jet reconstruction:
1. anti — k¢ algorithm with cone radius 0.6

2. Run quality assurance under way



2012 inclusive jet A;; projection

Inclusive Jet A_LL for |eta|<1

o018 ¢ Run 9 Preliminary V4
B Run 12 Proj Stat
= =GRSV-Std (500)
= =DSSV (500)
GRSV-Std (200)
DSSV (200)

0.010 -

=, 0.005
<

0.000 - %H ;‘-

-0.005

-~

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

510 GeV extends precision inclusive jet 4,,
measurements to x, as low as 0.02
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Conclusion

STAR 2009 inclusive jet data provide significant
constraints on gluon contribution on proton spin.

First clear evidence of non-zero gluon contribution in
the RHIC range.

STAR 2012 510 GeV allows to explore gluon
contribution at even lower x, ~ 0.02.

Inclusive jet A;; results from the very successful 2012
proton-proton run will be coming soon.
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Implication — NNPDFpol1.0 calculation

To evaluate the implications of the STAR inclusive jet 4,, results, have included them
in NNPDFpol 1.0 using the recommended prescription (reweighting).
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NNPDFpol1.0 with 2006 and 2009 combined STAR inclusive jet data
shows apparent gluon contribution and reduced uncertainty for

0.05 < x and Q% = 10 GeV?
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